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Mechanics is the physical science which deals with the effects of forces on objects. The subject of mechanics
is logically divided into two parts: statics, which concerns the equilibrium of bodies under action of forces,
and dynamics, which concerns the motion of bodies.
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Basic concepts

Space/ is the geometric region occupied by bodies whose positions are described by linear and angular measurements
relative to a coordinate system. For three-dimensional problems, three independent coordinates are needed. For two-
dimensional problems, only two coordinates are required.

Time/ is the measure of the succession of events and is a basic quantity in dynamics. Time is not directly involved in
the analysis of statics problems.

Mass/ is a measure of the inertia of a body, which is its resistance to a change of velocity. Mass can also be thought of
as the quantity of matter in a body. The mass of a body affects the gravitational attraction force between it and other
bodies.

Force/ is the action of one body on another. A force tends to move a body in the direction of its action. The action of a

force is characterized by its magnitude, by the direction of its action, and by its point of application. Thus force is a
vector quantity.
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Basic concepts

A particle/ is a body of negligible dimensions. In the mathematical sense, a particle is a body whose dimensions
are considered to be near zero so that we may analyze it as a mass concentrated at a point. We often choose a
particle as a differential element of a body. We may treat a body as a particle when its dimensions are irrelevant
to the description of its position or the action of forces applied to it.

Rigid body/ A body is considered rigid when the change in distance between any two of its points is negligible
for the purpose at hand. For instance, the calculation of the tension in the cable which supports the boom of a
mobile crane under load is essentially unaffected by the small internal deformations in the structural members
of the boom.
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vectors

Two vectors: P & Q -

(a)

Two vectors which have the same magnitude and the same

Two vectors and their direction are said to be equal

resultant: P & Q, R

Positive and negative vectors

The diagonal that passes
through A represents the »
resultant.

ll-

The negative vector of a given vector P is defined as a vector
having the same magnitude as P and a direction opposite to
that of P
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Vectors addition and subtraction: Graphical Solution

Two vectors addition Q

P+Q=0Q+P

Vectors add according to the parallelogram law. Thus, the sum
of two vectors P and Q is obtained by attaching the two vectors
to the same point A and constructing a parallelogram, using P
and Q as two sides of the parallelogram.

Two vectors subtraction

(e1) ()

The subtraction of a vector is defined as the addition
of the corresponding negative vector

P-Q=P+(-0Q)
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P =470 N, angle with x —axis = 50° P =470 N, angle with x —axis = 50°

Q =+40 N, angle with x —axis = 20° Q=-40 N, angle with x —axis = 20°

AA§

P =-70 N, angle with x —axis = 50°
Homework: Find the resultant (R) and its direction (6)
Q =+ 40 N, angle with x —axis = 20°
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P =70 N, angle with x —axis = 50° Q=40 N, angle with x —axis = 20° M =-50 N, angle with x —axis = 35°
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